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DVLQWDQJLEOHDVVHWVRIWKHHGXFDWLRQDOV\VWHP
7KHPDLQSUREOHPZKLFK(XURSHDQ+LJKHU(GXFDWLRQ,QVWLWXWLRQV+(,DUH IDFLQJSUHVHQWO\ LVQRW VLPSO\
NQRZOHGJHDFFXPXODWLRQEXWDOVRLWVGHOLYHU\WRERWKVFKRODVWLFDQGVWXGHQW
VHQYLURQPHQWDQGFRQQHFWLRQRI
WKHVH WZR HQYLURQPHQWV ZLWK HDFK RWKHU WR JDLQ DGGHG YDOXH IURP HGXFDWLRQDO SURFHVV 7KHUHIRUH ZKLOH
GLVFXVVLQJ LQQRYDWLYHSURFHVVHV LQHGXFDWLRQ LW LVQHFHVVDU\ WRSRLQWRXW WKDWQRWRQO\ µZKRNQRZVZKDW¶ LV
LPSRUWDQWEXWDOVRµZKRNQRZVZKRDQGKRZFRPHVWKDW¶LVDQHVVHQWLDOSDUWRINQRZOHGJHH[FKDQJHEHWZHHQ
PHPEHUVRIVRFLDOQHWZRUN,WLVSRVVLEOHWRWDONDERXWHIIHFWLYHLQWHJUDWLRQRIWHDFKHUVDQGVWXGHQWVLQWRWKH
DGGHGYDOXHFKDLQRIHGXFDWLRQDOSURFHVVRQO\KDYLQJUHDOL]HGDQDWXUHRILQIRUPDWLRQDQGDVVRFLDWLRQEXUQLQJ
NQRZOHGJH DV NHUQHO HOHPHQWV RI WKH ³GRLQJ E\ OHDUQLQJ OHDUQLQJ E\ GRLQJ´ DSSURDFK WR WKH XQLYHUVLW\
DFWLYLW\
0DLQ3UREOHPVLQ(GXFDWLRQDO.QRZOHGJH0DQDJHPHQW3URFHVV
7KH PDLQ SUREOHP LV WKDW QRW DOO W\SHV RI HGXFDWLRQDO VWUXFWXUHV DUH VXLWDEOH IRU NQRZOHGJH DVVLJQPHQW
(YHU\WKLQJ ULGHV RQ FDWHJRU\ RI WUDQVIHUUHG NQRZOHGJH([SOLFLW HDVLO\ FRGLILHG NQRZOHGJH FDQEHKDQJHG
RYHU E\ PHDQV RI HPDLO )73 ,QWHUQHW RU IL[HG LQ GRFXPHQWV ,PSOLFLW NQRZOHGJH RQ WKH RWKHU KDQG
GHPDQGVGLUHFWLQWHUDFWLRQDQGH[SHULHQFHH[FKDQJHEHWZHHQWZRDQGPRUHHPSOR\HHV
1H[WSUREOHPLQQHWZRUNNQRZOHGJHH[FKDQJHLVWKDWWKHUHTXLUHGNQRZOHGJHLVQRWVLWXDWHGRIWHQLQD]RQHRI
HPSOR\HH¶VYLVLELOLW\IRUH[DPSOHLQGLIIHUHQWFOXVWHUVRIHPSOR\HHVLQHGXFDWLRQDOVRFLDOVWUXFWXUH
0HWKRGRORJ\
7RRYHUFRPHWKHQDPHGSUREOHPVZHSURSRVHWKHIROORZLQJPHWKRGRORJ\RQWKHILUVWVWDJHWKHGHYHORSHG
VHUYLFHRIH[SHUWL]HVHDUFKEDVHGRQLQTXLUHVRQHGXFDWLRQDOSRUWDORULQFRUSRUDWHHPDLOVUHWXUQVWKHUHOHYDQW
OLVWRIH[SHUWVWKHLQGLFDWRURILQWHOOHFWXDOFDSLWDORI+(,
2Q WKH VHFRQG VWDJH WKH HOLPLQDWLRQ RI FRPPXQLFDWLRQ JDSV EHWZHHQ H[SHUWV DQG HIILFLHQW NQRZOHGJH
H[FKDQJHE\PHDQVRIIUHHLGHDVFLUFXODWLRQLQ+(,RQEDVLVRILQWHUQDOFRPPXQLFDWLRQVWDNHVSODFH,QRWKHU
ZRUGVFRQYHQLHQWLQIRUPDWLRQHQYLURQPHQWLVFUHDWHGLQRUGHUWRUHFHLYHIHHGEDFNIURPµHPSOR\HH¶LQIRUP
RID UHOHYDQW LQGHSHQGHQWH[SHUWDSSUDLVDORIDSUREOHPDUHD6XFKHQYLURQPHQWFDQEHFUHDWHG WKURXJK WKH
YLUWXHRIVXEMHFWRULHQWHGDSSURDFKDSSOLFDWLRQWRDXWRPDWLRQRILQQRYDWLYHSURFHVVHVLQRUJDQL]DWLRQZKHUH
WKHPDLQHPSKDVLVLVSODFHGRQHPSOR\HHVVXEMHFWVUHIOH[LYLW\RURQDELOLW\ WRFUHDWLYHSRWHQWLDODQGVHOI
DQDO\VLVDFWLYDWLRQ
5HVHDUFK'HVFULSWLRQ
(PSLULFDOEDVHRIWKLVUHVHDUFK LVEDVHGRQUHDOFRUUHVSRQGHQFHGDWDRI+(,VWHDFKHUVVWDIIDQGVWXGHQWV
IRUWKHFKRVHQSHULRGRIWLPHDQGXQLTXHFRPPXQLFDWLRQVEDVHLQUHDOSURFHVVHVNLQGO\SURYLGHGE\,7&R
IRU WKLV SDUWLFXODU ZRUN (PDLOV FDQ JLYH WKH UHDO EDFNERQH IRU VHPDQWLF LQIRUPDWLRQ REVHUYDWLRQ DQG
LQIRUPDWLRQRQUHDOVRFLDOQHWZRUN ,PSOLFLWH[SHUWNQRZOHGJHFRQWDLQV LQ WH[WGRFXPHQWVZKLFKHPSOR\HHV
H[FKDQJHDQGLWGHVFULEHVWKHLUFRPSHWHQFHV
(VVHQWLDOO\DQ\PHVVDJHLQDQHWZRUNLQSURFHVVRIFRPPXQLFDWLRQVGLUHFWO\RULQGLUHFWO\VKRXOGEHUHODWHG
WREXVLQHVVDFWLYLW\RUEXVLQHVVSURFHVVH[HFXWLRQSRVVHVVHVWKHYDOXHIRUWKHDQDO\VLV7KLVYDOXHFDQKDYH
YDULRXVDVSHFWVDVIURPSRLQWRIYLHZRIVROYHGLQWKLVZRUNWDVNDOORFDWLRQRIH[SHUWFRPPXQLW\DQGIURP
VRFLRORJ\ SV\FKRORJ\ DQG SV\FKRDQDO\VLV SRLQW RI YLHZ EHVLGHV FHUWDLQ LQWHUHVW WR UHVXOWV RI WKLV VXUYH\
LQHYLWDEO\ DULVHV DW HQWHUSULVHV VHFXULW\ GHSDUWPHQWV LQFOXGLQJ LQIRUPDWLRQ VHFXULW\ 8QDYRLGDEO\ WKHUH
VKRXOGUDLVHDTXHVWLRQRISULYDWHOLIHULJKWVSURWHFWLRQRIDQDO\]HGFRPPXQLW\KRZHYHUDXWKRUVRIWKLVZRUN
ZRXOGOLNHWRHYDGHIURPGLVFXVVLRQRQ³SULYDWHOLIH´H[LVWHQFHZLWKLQRIILFLDOGXWLHVRUEXVLQHVVSURFHVVHV
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+RZHYHU LW VKRXOGEH QRWHG WKDW WKH UHFHLYHG UHVXOWV FRXOGEH XVHGE\ ZLGH UDQJH RI H[SHUWV ZKR DUH
HQJDJHGLQUHVHDUFKHVRIRUJDQL]HGFRPPXQLWLHVIRUFRQFUHWHUHVXOWDFKLHYHPHQW
5HVHDUFKTXHVWLRQ
7KHILUVW WDVN LVH[SHUW¶V LGHQWLILFDWLRQRQXVHUGHPDQGDFFRUGLQJ WRFRQFHSWV LQ LQTXLU\([SHUWVVHDUFK
SHRSOH SRVVHVVLQJ KLJK TXDOLILFDWLRQ FRPSHWHQFH RI VXEMHFW GRPDLQ XVHV WKH SURYHG K\SRWKHVLV WKDW
SHUVRQ¶VTXDOLILFDWLRQ VWURQJO\ FRUUHODWHVZLWK VHW RI FKDUDFWHULVWLF FRQFHSWVZKLFKKH XVHV WKHVH WHUPV DUH
VSHFLILF WR FRQFUHWH DUHD ,Q WKLV UHVSHFW VXEMHFW GRPDLQ IRU HDFK VHW RI WHUPV FDQEH GLIIHUHQW DQG LV QRW
FRQQHFWHGZLWKFRJQLWLYHVXEMHFWGRPDLQVWKDWLVUHDOL]HGE\SHUVRQDQGLVQRWDOORFDWHGDVVHSDUDWHHVVHQFH
1RZWKHUHIRUHH[SHUWLVWKHSHUVRQZKRZLWKKLJKSUREDELOLW\XQGHUVWDQGVTXHVWLRQVPHQWLRQHGLQWKHWH[W,Q
RUGHUWRVHSDUDWHVLJQLILFDQWWHUPVIURPFRPPRQRQHVKRZLWLVGHVFULEHGDERYHLWLVSRVVLEOHWRIRUPXODWH
K\SRWKHVLV WKDW FKDUDFWHULVWLFV RI UDQNGLVWULEXWLRQSRVVHVV QRW RQO\ GHSHQGHQFHRQ UDQN IURP IUHTXHQF\ RI
ZRUGXVDJHLQWKHWH[W7VLSI
VODZEXWDOVRGHSHQGHQFHRQUDQNIURPUHODWLYHIUHTXHQF\RIWHUPXVDJHE\WKH
DXWKRU)RUWKLVSXUSRVHLWLVQHFHVVDU\WRFRXQWXSVWDWLVWLFVRIUHODWLYHIUHTXHQF\RIWHUPݐ௜XVDJHIRUDOOWH[WV
ZULWWHQE\WKHVSHFLILFHPSOR\HH݌௝
ܶܨ൫ݐ௜ǡ ݌௝൯ ൌ
௠൫௧೔ǡ௣ೕ൯
σ ௠ೖೖ


ZKHUH݉൫ݐ௜ǡ ݌௝൯LV QXPEHU RI XWLOL]DWLRQRI WHUPݐ௜E\ SHUVRQ݌௝ WRWDO QXPEHU RI XWLOL]DWLRQRI DOO WHUPVE\
SHUVRQ݌௝LQGHQRPLQDWRU
,W LV SRVVLEOH WR DVVXPH WKDW VLJQLILFDQW WHUPV VKRXOG KDYH VWURQJ QRQXQLIRUP GLVWULEXWLRQ RI UHODWLYH
IUHTXHQF\ RI XVDJH DPRQJ HPSOR\HHV DQG FRPPRQ RQHV ± DSSUR[LPDWHO\ LGHQWLFDO UHODWLYH IUHTXHQF\ RI
XVDJH/HW
VFRQVWUXFWVLPLODUGHSHQGHQFHV LQGRXEOH ORJDULWKPLFVFDOH IRUYDULRXV WHUPV VHHILJFKRVHQ
IURPWKHHPSOR\HHVWH[WV

)LJ'HSHQGHQFHRIUHODWLYHIUHTXHQF\RIWHUPXVDJHZULWWHQE\WKHDXWKRUIURPUDQNLQGRXEOHORJDULWKPLFVFDOH

,WLVLQWXLWLYHO\FOHDUWKDWVXFKWHUPVDVJUDQWDUHVLJQLILFDQWVRJUDQWLVWKHVSHFLILFWHUPRIVXEMHFWGRPDLQ


7KHHPSLULFDOEDVHRIWKHUHVHDUFKZDVEDVHGRQWKHGRFXPHQWVIURPWKHHPDLOVRI,7&R

818   Alexander Gromoff et al. /  IERI Procedia  2 ( 2012 )  815 – 820 
©PLVKXVWLQª LV WKHSURSHUQRXQERWKRI WKHPDUHQRWLRQDO LQQDUURZUDQJHRIH[SHUWV7HUPVSURMHFWDQG
LQIRUPDWLRQ DUH FRPPRQ LQ WKH FKRVHQ VXEMHFW GRPDLQ EHFDXVH SUREDELOLW\ RI LWV XWLOL]DWLRQ E\ HDFK
HQWHUSULVHHPSOR\HHLVDSSUR[LPDWHO\WKHVDPH$QDO\]LQJWKHGLDJUDPLWLVYLVLEOHWKDWIRUVLJQLILFDQWZRUGV
DQGJHQHUDOPHDQLQJZRUGVWKHGLVWULEXWLRQFKDUDFWHUGLIIHUVQDPHO\GLVSHUVLRQLQREVHUYDEOHGLVWULEXWLRQRI
UHODWLYHIUHTXHQFLHVRIWHUPVXVDJH
,QFRQVHTXHQFHRIWKHH[SHULPHQWLWLVSRVVLEOHWRGUDZFRQFOXVLRQWKDWH[DFWO\KLJKHUYDOXHVRIGLVSHUVLRQRI
UHODWLYH IUHTXHQF\ RI WHUP XVDJH LV WKDW FULWHULRQ ZKLFK DOORZV GLVWLQJXLVKLQJ VLJQLILFDQW WHUPV IURP WKH
FRPPRQ RQHV ,W KDV WR EH PHQWLRQHG WKDW RQ WKH EDVLV RI GLVSHUVLRQ FDOFXODWLRQ RI UHODWLYH IUHTXHQF\
GLVWULEXWLRQ RI WHUPV RFFXUUHQFH DOJRULWKP LW LV SRVVLEOH WR UHYHDO H[SHUWV IRU SURJUDP VHUYLFH RI LQWUD
FRUSRUDWHH[SHUWVVHDUFKZKLFKLVEDVHGRQWH[WVDQDO\VLV7KLVDQDO\VLVLVXVHGIRUIRUPDWLRQRIOLPLWHGOLVWRI
HPSOR\HHVH[SHUWVZRUNLQJDWWKHHQWHUSULVHZKRDUHPRVWFRPSHWHQWLQWKLVRUWKDWTXHVWLRQ2QWKHEDVLVRI
H[SHUW¶VOLVWVWKHLQWUDFRUSRUDWHH[SHUWQHWZRUNLVIRUPHG
1H[WSURFHGXUHDOORZVHVVHQWLDOO\ H[WHQGGHILQLWLRQRIH[SHUWGLVWULEXWLRQDQG WRFODULI\ LWV VSHFLILFV8VLQJ
H[SHUWGHWHUPLQHG WD[RQRPLHV IRU FRQFUHWH FORVHQHVV SURFHVVHV GHILQLWLRQ RI HDFK VSHFLILF HPSOR\HH WR
WKHVHGLVWULEXWLRQVE\FDOFXODWLQJSHUFHQWRIZRUGVEHORQJLQJWRWD[RQRP\IURPWRWDOQXPEHURIXVHGZRUGV
HPSOR\HGE\ WKH HPSOR\HH ILQDOO\ ZHZLOO UHFHLYH WKH GLVWULEXWLRQYHFWRU RI SHUVRQDO FORVHQHVV RI HDFK
HPSOR\HHFRQFHUQLQJDOORUDOORFDWHGSURFHVVHVLQµNQRZOHGJHQHW¶,WLVQRWHZRUWK\WKDWWKLVUHSUHVHQWDWLRQ
ZRQ
WEHVWDWLFRUFRQVWDQWPRUHRYHULWLVSRVVLEOHWRMXGJHDGDSWDELOLW\RIWKHVSHFLILFHPSOR\HHRUFKDQJHRI
KLVSHUVRQDODPELWLRQVLQWHUHVWVHWFIURPVSHHGRILWVFKDQJH
7KHIROORZLQJFKDUW)LJGHSLFWVFKDQJHRIDFFHQWVLQDFWLYLW\RIWKHFRQFUHWHHPSOR\HHZLWKLQD\HDU7KH
DQDO\VLVRIFKDQJLQJLQWHUHVWVRUSULRULWLHVIRUWKLVGLVWULEXWLRQUHPDLQVEHKLQGWKLVIUDPHZRUN,WLVSRVVLEOHWR
QRWH RQO\ WKDW WKH GLVWULEXWLRQ DQRPDO\ IDOOLQJ RQ WK RI -XQH FRUUHVSRQGV WR WKH ILUVW UHWXUQ ZHHN IURP
IRUWQLJKWEXVLQHVVWULSRIWKLVHPSOR\HH


)LJ&KDQJHVLQDFWLYLW\RIFRQFUHWHHPSOR\HHZLWKLQD\HDU

6XFK GLVWULEXWLRQV DUH XQLTXH DQG FDQ EH LQ PDQ\ UHVSHFWV FRPSDUDEOH ZLWK ³LQWHOOHFWXDOSULQWV´ DV
ILQJHUSULQWV'LVWULEXWLRQVRIQHZVXEMHFWVQHZFRQFHSWVDQGGLVFXVVLRQFLUFOHVDUHGHYHORSHGDQDORJLFDOO\
WKHLUEDVLFGLIIHUHQFHIURPVLJQLILFDQWRUWUDGLWLRQDOLVWKDWWLOOVRPHSDUWLFXODUSHULRGRIWLPHWKH\MXVWKDYHQ¶W
RFFXUUHG ,W LV XQHVVHQWLDO WKDW HPHUJHQFH RI VLPLODU LQQRYDWLRQJLYHV WKH HYLGHQFH WKDW WKHUH LV D SRWHQWLDO
LQQRYDWLYHSURFHVV(PHUJHQFHRIQHZZRUGVMDUJRQVQHZSROLWLFDOVXEMHFWVLQHYLWDEO\ZLOOEHIL[HGEXWWKLV
ZLOOEHTXHVWLRQRIDQH[SHUWDVVHVVPHQWZKDWKDVDSRWHQWLDOIRUGHYHORSPHQWDQGZKDWLVODQJXDJHHYROXWLRQ
5HVHDUFKTXHVWLRQ
7KHVHFRQGWDVNLVLQQRYDWLYHSURFHVVPDQDJHPHQWRIH[SHUWL]HWUDQVIHUIURPRQHHPSOR\HHWRDQRWKHU
7KHVLVWKHLQQRYDWLYHV\VWHPVKRXOGSRVVHVVDELOLW\WRVXSSRUWLQWHUDFWLRQEHWZHHQLQQRYDWRUVDQGH[SHUWV
IRUFDUU\LQJRXWH[SHUWL]HRIDQLQQRYDWLRQ
7KHVLV7KHPRVWH[SHGLHQWZD\RIFUHDWLRQDQGDXWRPDWLRQRILQQRYDWLYHSURFHVVLVDSSOLFDWLRQRIVXEMHFW
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RULHQWHG DSSURDFK WR LQQRYDWLYH SURFHVV PDQDJHPHQW ,Q VXFK FDVH WKHUH DUH DOO QHFHVVDU\ FRQGLWLRQV IRU
UHDOL]DWLRQSURFHVVDQGQHWZRUNFRPPXQLWLHVDGKRFDQGDOVR IRUEULJKWHVWGHYHORSPHQWRI UHIOHFWLRQZKLOH
FUHDWLQJQHZNQRZOHGJH
)RUVSHFLILFDWLRQRIDERYHPHQWLRQHGWKHVHVOHW¶VFRQVLGHUKRZ6%30UHDOL]DWLRQLQWRROV\VWHP0HWDVRQLF
IRUPHUM&206%306XLWHORRNVOLNH

)LJ([DPSOHRIGHVFULELQJDQLQWHUDFWLRQRIDFWRUVLQWKHVXEMHFWRULHQWHGPRGHORIWKH,QQRYDWLRQ3URFHVV0DQDJHPHQW6%30SRLQW
RIYLHZ
7KH PRGHO RI LQQRYDWLYH SURFHVV LQ ©3URFHVV 0DQDJHUª LV GHVLJQHG LQ VXFK D PDQQHU WKDW WKH VXEMHFW
,QLWLDWRU WKH IRXQGHU RI LQQRYDWLRQ VHQGV WKH PHVVDJH ,QQRYDWLRQ WR WKH VXEMHFW ©([SHUWV 6HDUFK
6HUYLFHª LW QRW WKH SHUVRQ EXW WKH HOHPHQW RI V\VWHP ZKLFK LV SURFHVVLQJ LQIRUPDWLRQ ©([SHUWV 6HDUFK
6HUYLFHªSRVVHVVHVSURILOHVRIHQWHUSULVHVWDIILQUHSO\WRWKHGHPDQGVHQGVWKHPHVVDJHWRWKHLQLWLDWRUZLWK
FDQGLGDWHVRISRWHQWLDOLQYHVWRUVRILQWHOOHFWXDOFDSLWDODQGWKHLUSURILOHV
+DYLQJ DQDO\]HG UHFRPPHQGDWLRQV DQG SURILOHV RI FDQGLGDWHV LQLWLDWRU VHQGV WKH LQYLWDWLRQ WR SRWHQWLDO
LQYHVWRUV ©5HTXHVW IRU &RPPXQLW\ &UHDWLRQª DQG UHFHLYHV DSSUREDWLRQ ©&RQILUPDWLRQ RI $FFLGHQFH WR
&RPPXQLW\ªRUGHQLDO7KHQHZFRPPXQLW\ IRU LQQRYDWLRQGHYHORSPHQW LVDXWRPDWLFDOO\ FUHDWHGZKHUHDOO
H[SHUWVZKRKDYHDFFHSWHGWKHLQTXLU\WDNHSDUW$IWHUZDUGVWKHLQQRYDWLRQGLVFXVVLRQSURFHVVZLOORFFXULQ
H[SHUW¶V FRPPXQLW\ 7KH SRWHQWLDO LQYHVWRU DQG H[SHUWV WXUQ LQWR SDUWLFLSDQWV RI LQQRYDWLYH SURFHVV $IWHU
DFFXPXODWLRQ RI LQWHOOHFWXDO LQYHVWPHQWV RI DOO FRPPXQLW\ SDUWLFLSDQW¶V GHYHORSPHQW RI LQQRYDWLRQ WDNHV
SODFH
&RQFOXVLRQ
1RYHOW\RI WKHFXUUHQWUHVHDUFK OLHVLQFUHDWLQJPHDQVIRUDXWRPDWLFGHWHFWLRQRISHUVRQZKRLVDQH[SHUW LQ
ZKDW DUHD HIIHFWLYH VHDUFK RI VXFK H[SHUWL]H LQIRUPLQJZKR IURP WKH LGHQWLILHG H[SHUWV LV LQ QHWZRUN DQG
SUHVHQWLQJPHDQVRIFRPPXQLFDWLRQZLWKKLP$OO WKLVZLOODOORZVWUHQJWKHQLQJDQGDFFHOHUDWLQJ LQQRYDWLYH
SURFHVVHV LQ RUJDQL]DWLRQV DW WKH H[SHQVH RI IDYRUDEOH LQIRUPDWLRQ HQYLURQPHQW FUHDWLRQ WKDW VLPSOLILHV
LQIRUPDWLRQ H[FKDQJH EHWZHHQ HPSOR\HHV DQG DOORZV DFFXPXODWLRQ JHQHUDOL]DWLRQ DQG FODVVLILFDWLRQ RI
DGYDQFHGNQRZOHGJH
4XDQWLW\RIHIIRUWVZKLFKKDYHWREHPDGHLQRUGHUWRRUJDQL]HLQQRYDWLYHSURFHVVLQRUJDQL]DWLRQGHSHQGVRQ
QXPEHURIIDFWRUVVXFKDVRUJDQL]DWLRQVL]HDXWRPDWLRQOHYHOIRUFHRIVRFLDOFRPPXQLFDWLRQVLQRUJDQL]DWLRQ
DQG HWF 7KH GHYHORSHG VHUYLFH FDQ EH DSSOLHG DV WKH WRRO WR WKH VROXWLRQ RI H[SHUWV VHDUFK SUREOHPV RQ
FRUSRUDWHSRUWDOVLQ(&0±V\VWHPDQGLQDQ\RWKHU,6DFFXPXODWLQJSXEOLFDWLRQVGDWDRISURFHVVPHPEHUV
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$FNQRZOHGJHPHQWV
7KHJLYHQUHVHDUFKZDVKHOG LQD IUDPHRI WKHFRQWUDFWʋ*ZLWK WKH0LQLVWU\ IRU(GXFDWLRQ
DQG6FLHQFHRI5XVVLDQ)HGHUDWLRQ©&UHDWLRQRIKLWHFKPDQXIDFWXUHRIXQVWUXFWXUHGLQIRUPDWLRQSURFHVVLQJ
LQ FURVVSODWIRUP V\VWHPRQ WKH RSHQVRXUFH VRIWZDUHEDVLV LQ RUGHU WR LQFUHDVHPDQDJHPHQW HIILFLHQF\ RI
LQQRYDWLYHDFWLYLW\RIHQWHUSULVHVLQPRGHUQ5XVVLDª
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